The essential role of p21 in radiation-induced cell cycle arrest of vascular smooth muscle cell.
The biologic mechanisms for the success and failure of intravascular radiation therapy after angioplasty have not been well studied. We investigated the molecular mechanism of radiation-induced cell cycle arrest in vascular smooth muscle cell (VSMC) and examined whether p21 knock-out is a cause of radiation failure. Using different dosages of gamma radiation, we evaluated the effect of radiation on VSMC apoptosis and cell cycle progression, and its action mechanism. Irradiation significantly retarded the growth of cultured VSMC, which was not due to induction of apoptosis but mainly due to cell cycle arrest. Radiation showed remarkable cell cycle arrest at G1 and G2 phase (G0/G1:S:G2/M phases = 61%:34%:5% with 0 Gy versus 61%:9%:30% with 16 Gy, 12 h after radiation). In immunoblot analysis and kinase assay, radiation increased the expression of p21 and decreased the expression and activity of CDK2 and 1. In contrast, radiation did not affect the expression and activity of CDK4 and 6, nor the expression of p27 and p16. When p21 was knocked out, cell cycle of VSMC was not arrested by radiation, leading to increased proliferation. These finding provide the evidence that radiation inhibits VSMC proliferation through cell cycle arrest by enhancing p21 expression and suppressing CDK1 and 2. This observation supports the key role of p21 in radiation-induced cell cycle arrest and the degree of p21 expression may be the possible mechanism of radiation failure and delayed restenosis.